1991 NASA BATTERY WORKSHOP 


N92 


2 0 O 

& i i O 




X 


LL 

O 

LU 

O 

X 

< 

X 

o 

X 

LU 


O </) 



o z 


H 

< 

X 

LU 

z 

LU 

O 

I- 

< 

LU 

X 


DC 

< 

lli 


£ 



■ 

£ 


< 


< 

>- 

Q 


< 

> 


' HFCGPiNG PAGE B1.ANK NOT F'LMED 


1991 NASA Aerospace Battery Workshop 


-Ill- 


Nickel-Hydrogen Technolopes Session 


COMSAT LABORATORIES 
CLARKSBURG, MD. 20871-9475 



76131 
SCR 2875 


Abstract 


Heat Generation During Overcharge of Ni/H^ Cell: 

H. Vaidyanathan. W. H. Kelly, and M. W. Earl 
COMSAT Laboratories 
Clarksburg. MD 20871-9475 


The heac dissipated during various rates of charge and 
overcharge of a Ni/H, cell was measured using a radiative- type 
calorimeter. A flight configuration-type Ni/H cell was 
prepared for this study by wrapping it with hefter tape (4 in 
wide) and instrumenting it with 10 thermocouples. The cell was 
then insulated with lo layers of aluminized Mylar. The 
calorimeter consisted of a liquid-nitrogen-cooled copper chamber 
arranged inside a vacuum jar. The following heat balance 
equation was used to calculate the heat dissipated: 


me AX 
p dt 


^diss + ®in ®out 


where m = mass of the cell 

c p = th ermal capacity of the cell 
°out = measure d heat using the calibration 

curve for the calorimeter and cell temperature 
Q in = heat in P ut to the cell via the heater tape 
°diss = heat dissipation 

T = temperature of the cell 
t = time 
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Measurements made during charging of the cell to the 
same state of charge (as indicated by pressure) showed that the 
total heat evolved was greatest for C/10 charge, compared with 
C/2 or C/4. The endothermic- to-exothermic transition occurred 
at 1.43 V for C/10 charge, and increased to 1.467 V at C/2 
charge. The magnitude of the endothermic heat was only 
3.7 percent of the total heat generated during charging. 

Experimentally measured heat values were compared 
against those calculated using a thermoneutral potential of 
1.51 v. Although there was general agreement between the 
calculated and measured values, a significant difference existed 
in the instantaneous heat values for the initial stages of cell 
discharge. Heat dissipated during self-discharge appears to 
depend on the charge rate preceding open-circuit stand. 


I 
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DURING OVERCHARGE AND DISCHARGE 
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8 THERMOCOUPLES TO MEASURE CELL TEMPERATURE 
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Guard Heaters 
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TIME -HOURS 
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independent variable, C n = dimensional constant 
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Qdiss = heat dissipation 
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CHARGE RATE (AMPERES) 
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INACCURATE VALUE FOR CHARGE EFFICIENCY 
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RELATIONSHIP BETWEEN HEAT GENERATION AND PRESSURE 
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AMOUNT OF OVERCHARGE (AH) 
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EXPERIMENTAL HEAT DISSIPATION WHICH COULD BE LARGELY 
DUE TO “ACCURATE VALUES FOR Eh AND CHATG r EFFICIENCY 



